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ABSTRACT
Objective: The objective of this selective EBM review is to determine whether or not “Does
administration of an anterior suprascapular nerve block improve post-operative pain and reduce
opioid consumption when compared to traditional interscalene nerve plexus block in adults
undergoing arthroscopic shoulder surgery.”
Study Design: A review of three randomized controlled trials (RCTs) published in English
between 2017-2020.
Data Sources: All three articles used are peer-reviewed RCTs that were discovered using
PubMed. The articles were evaluated and selected based on their ability to answer the proposed
clinical question.
Outcome Measured: All three articles measured and compared post-operative pain using
numerical rating scale (NRS) with a higher number on the scale indicating a higher rating of
pain. The articles also measured and compared the total amount of opioid consumption by using
direct measurement and logging.
Results: In the RCT led by Auyong et al., the suprascapular (SS) approach was not statistically
significant (P=0.388) vs. interscalene (IS) control in regard to total opioid consumption
interoperatively up until 60 mins post operatively. The SS was not statistically significant
(P=0.337) vs. IS in regard to average postoperative pain score at 60 minutes. In the RCT led by
Lim et al., the SS was not statistically significant (P=0.099) vs. IS in regard to total opioid
consumption in the first 24 hours following surgery. The SS was statistically significant vs. IS in
regard to average postoperative pain score at 1 hour with movement (P=0.027) and not
significant (P= 0.068) without movement. In the RCT led by Weigle et al., the SS was not
statistically significant (P=0.63) vs. IS in regard to total opioid consumption while in the PACU.
The SS was not statistically significant (P=0.42) vs. IS in regard to average postoperative pain
score at 30 minutes.
Conclusion: All three studies in this review demonstrated that pain control and opioid
consumption is similar between the two anesthetic techniques of surgery and doesn’t convey
significant clinical importance when comparing the two anesthetic techniques. Further studies
should explore different populations with underlying illnesses that may favor one anesthetic
technique over the other.
Key words: (anterior suprascapular), (interscalene), (block)
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INTRODUCTION
The shoulder joint is composed of three bones that include the clavicle, the scapula, and
the humerus. It is known that the shoulders are the most movable joints in your body making
shoulder complications common due to injury, overuse, and age-related wear and tear. To remain
stable and healthy, the shoulder must be anchored by an assortment of muscles, tendons, and
ligaments. Shoulder arthroscopy may be recommended for painful conditions caused by damage
to the rotator cuff tendons, labrum, articular cartilage, and other soft tissues surrounding the joint
that do not respond to nonsurgical treatment. Non-surgical treatment including rest, ice/heat,
anti-inflammatory medications and physical therapy are considered first line for these
musculoskeletal issues. Beyond that, the patient is left with the option of surgery to correct the
underlying pathology. Out of approximately 34.7 million ambulatory surgery visits in the United
States in the year 2006, there was an estimated 272,148 rotator cuff repairs and 257,541 shoulder
arthroscopies excluding those for cuff repairs.1 58% of rotator cuff repairs were performed in 45–
64 year old adults and 39% of shoulder arthroscopies excluding cuff repairs were performed in
14-44 year olds.1 The average arthroscopic shoulder surgery cost in the United States is $25,925,
ranging from $6,900 to $31,650 depending on several factors.2 Arthroscopy often results in less
pain and stiffness, fewer complications, shorter hospital stay, and faster recovery than open
surgery.3
Looking anatomically and physiologically, the acromioclavicular joint (ACJ) is
innervated by the lateral pectoral nerve (LPN) and the acromial branch of suprascapular nerve
(SSN).4 The glenohumeral joint (GHJ) is innervated by branches of the axillary, suprascapular,
subclavius and less frequently, the lateral pectoral nerve.4 Knowledge of the innervation of the
GHJ and ACJ are important for planning and optimizing perioperative analgesia.4 When looking
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at the most classic anesthetic technique of shoulder arthroscopy, the interscalene block (ISB)
poses more adverse effects and has contraindications in patients with respiratory insufficiency
because of the anesthetic solution being injected in close proximity to the phrenic nerve and
existing vocal cord paralysis because of close proximity to the recurrent laryngeal nerve making
terminal nerve blocks indicated.5 Other documented adverse effects of the ISB include
symptomatic dyspnea or hypoxia from phrenic nerve paresis, insensate limb, and Horner’s
syndrome.4 The injection site of the ISB is between the anterior and middle scalene within the
interscalene groove. The anterior suprascapular nerve block (SSB) serves as a more terminal
nerve block, theoretically avoiding the important cervical nerve roots of the brachial plexus with
an injection site within the supraclavicular fossa and underneath the omohyoid muscle. Patients
prefer the most efficient technique that results in fewer adverse effects including pain and
medication administration. This paper evaluates three randomized controlled trials (RCTs),
assessing the efficacy and sufficiency of a more terminal anterior suprascapular nerve block
versus a proximal interscalene block in arthroscopic shoulder surgery by measuring postoperative pain and opioid consumption.
OBJECTIVE
The objective of this selective EBM review is to determine whether or not “Does
administration of an anterior suprascapular nerve block improve post-operative pain and reduce
opioid consumption when compared to traditional interscalene nerve plexus block in adults
undergoing arthroscopic shoulder surgery.”
METHODS
These three random controlled trials were chosen based on their ability to answer the
clinical question, their credibility and patient oriented outcomes. Using PubMed database, I
searched for full-text articles written in English using key words: anterior suprascapular,
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interscalane and block. Additional inclusion criteria mentioned analgesia, pulmonary function
and prioritized articles published in 2010 and up. Exclusion criteria included suprascapularaxillary blocks, infraclavicular blocks, and anterior vs posterior supraclavicular blocks due to
the objective of comparing the interscalene and anterior suprascapular block specifically. All
three studies in this meta-analysis successfully compared anterior suprascapular nerve block
versus interscalene nerve block using participants that included adults of >18 years of age and
an American Society of Anesthesiologists physical status class 1-3, who were undergoing
ambulatory arthroscopic shoulder surgery. They were randomly selected to undergo two
different anesthetic techniques which were either an anterior suprascapular nerve block or the
control, an interscalene nerve block. The anesthetic agent used was using 15 ml of 0.5%
ropivacaine in two of the studies. In contrast, study led by Weigel et all used 20ml 0.75% of
ropivacaine in ISB and 10ml 1% of ropivacaine in SSB. The outcomes measures included
post-operative pain within 24 hrs following surgery and opioid consumption within 24 hrs
following surgery.
All 3 articles were evaluated and selected by using PubMed and inclusion criteria that
included key words: anterior suprascapular, and interscalene, and block. Other inclusion criteria
included: 2010-present, full-text, pulmonary function, and analgesia. Exclusion criteria consisted
of: Suprascapular-axillary blocks, infraclavicular blocks, anterior vs posterior. All articles are
random controlled trials that were peer reviewed and published in the English language. The
articles I selected were specific enough and provided full text to conveniently assist my
intentions of answering the clinical question and discussing a treatment intervention/alternative
that includes patient-oriented outcomes (POEMS). Statistical measures used and reported include
P-values, confidence intervals, interquartile ranges. The demographics and characteristics of
these studies can be found in Table 1 below.
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Table 1. Demographics and Characteristics of Included Studies
Study
Auyong6
(2018)

Type

#
Pts

Age
(yrs)

RCT

126

ISB:
54± 13
SSB:
55± 14

Lim7
(2020)

RCT

40

ISB:
42.8±17
.2
SSB:
40.3±
16

Wiegel8
(2017)

RCT

329

ISB:
55± 13
SSB:
53± 13

Inclusion
Criteria

Exclusion
Criteria

W/D

Interventi
ons

>18 years of age,
American Society of
Anesthesiologists
physical status class 13, undergoing
unilateral shoulder
surgery for rotator cuff
repair or Bankart
repair
Patients scheduled for
elective arthroscopic
shoulder surgery under
general anesthesia,
aged 21 years old and
above, American
Society of
Anesthesiologist
physical status
classification 1 to 3
and body mass index
18–35 kg/m2
>18 years of age,
American Society of
Anesthesiologists
physical status class 13, undergoing
ambulatory
arthroscopic shoulder
surgery under general
anesthesia

<18 years of age,
contraindications to
nerve block or local
anesthetic,
coagulopathy, chronic
opioid use

5

ISB vs SSB

<21 years of age,
Unable to consent, on
chronic opioid
therapy, allergies to
drugs used in the
study, preexisting
neurological deficits,
preexisting lung
disease and any
contraindications for
regional anesthesia
such as coagulopathy
<18 years of age,
allergic to local
anesthetic,
coagulopathy, DM,
anatomic anomalies,
neuropathies,
pregnant, BMI >35

0

ISB vs SSB

0

ISB vs SSB

OUTCOMES MEASURED
All three studies utilized patient-oriented outcomes and included the numerical rating
scale (NRS) system to determine the post-operative pain. Scores from the participants of both
techniques were gathered at pre-determined time intervals following surgery. Pain was measured
on a verbal 11 point numerical scale to the tenths of a unit. All patients were given antiinflammatories for analgesia. In addition, total amount of opioid consumption following surgery
between the two techniques was also logged through direct measurement.
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RESULTS
All three studies in this review used participants diagnosed with a shoulder pathology
who underwent shoulder arthroscopy surgery and evaluated and compared the post-operative
pain and post-operative opioid consumption between two anesthetic techniques. The study led by
Auyong et al. used participants as described in table 1. In this study, three anesthetic techniques
were used which included supraclavicular nerve block in addition to the two being studied. A
total of 230 potential subject were recruited but, 41 were excluded due to pre-existing medical
conditions, refusal to participate or a language barrier that prohibited consent to be obtained. 6
The remaining 189 participants signed written consent and were allocated in a 1:1:1 ratio with a
computer generated simple randomization by a research assistant into the 3 groups – 63 per
group.6 Follow up investigators, anesthesia personnel, surgeons, recovery nurses and participants
were all blinded to the randomization.6 The supraclavicular nerve block group will not be
evaluated and compared in this analysis. Out of 126 participants, all completed the assessment
and all but 5 completed the secondary analysis at 24 hrs.6
The authors used mean values on an 11-point scale to evaluate the initial pain score upon
PACU arrival and average post-operative NRS pain score at 60 minutes post-surgery. No
differences in PACU scores within the first 60 minutes following surgery were found when
comparing ISB with SSB and were found to be not statistically significant.6 Participants received
25 mcg of IV fentanyl with a NRS of 4-6, and 50 mcg of IV fentanyl with a NRS of 7-10 within
the first 60 minutes following surgery. After 60 minutes, 5mg oral oxycodone was given for an
NRS of 4-6 and 10mg oral oxycodone was given for NRS of 7-10. Opioid consumption across
the 2 groups at primary outcome assessment at 60 minutes post-surgery were clinically similar
and not statistically different.6 All other opioid time intervals such as total PACU opioid and 24
hour opioid consumption (oxycodone) were all clinically similar between the two groups.6 P
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values <0.025 should be considered statistically significant.6 The results are summarized in Table
2 below.
Table 2. PACU Pain and Opioid Consumption. Interscalene vs. Anterior Suprascapular.

Initial PACU Pain Score
(Mean  SD)
Average Post-Operative NRS Score,
60 mins Post-Surgery
(Mean  SD)
Total Opioid at Primary Outcome
Assessment, 60 mins Post-Surgery,
Fentanyl mcg
(Mean  SD)

Interscalene Group

Anterior Suprascapular
Group

P-Value

2.0  2.9

2.0  3.0

0.902

2.1  2.6

2.6  2.7

0.337

42  50

35  42

0.388

Lim et al. conducted a similar controlled trail utilizing similar demographics of patients,
however, calling participants to be at least 21 years of age compared to at least 18 years of age
when compared to Auyong et al. study above. In this study, three anesthetic techniques were
used which included posterior suprascapular nerve block in addition to the two being studied. A
total of 68 potential subject were recruited but, 8 were excluded due to pre-existing medical
conditions or refusal to participate.7 The remaining 60 participants signed written consent and
were randomly assigned to three groups of 20 using computer generated block randomization
will allocation concealment.7 The primary anesthesiologist and data collectors were blinded.7 The
posterior suprascapular nerve block group will not be evaluated and compared in this analysis.
Out of 40 participants, all completed the assessment, follow up and analysis.7
The authors used values presented as medians (IQR) when evaluating pain at the primary
assessment of 1 hour with and without movement and then at 6, 12, and 24 hours. Pain scores at
1 hour with movement were higher in the SSB with a median of 1.5(0-2.8) compared to 0(0-0) in
the ISB with a P value of 0.027.7 In regard to opioid consumption, 5mg oxycodone was
administered every 6 hours, as needed, when discharged from the recovery area and was
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recorded for 24 hrs. There was no statistically significant difference in 24-hour oxycodone
consumption following discharge from the recovery area with 65% of patients in the ISB group
requiring oxycodone in the first 24 hours and 45% of the SSB group requiring oxycodone in the
first 24 hours with a P value of 0.099.7 A P value of < 0.05 is considered statistically significant.6
The results are summarized in Table 3 below.
Table 3. Post Recovery Pain and Opioid Consumption. Interscalene vs. Anterior
Suprascapular.

1 h @ rest
1 h w/ movement
Median (IQR)
6 h @ rest
6 h w/ movement
Median (IQR)
12 h @ rest
12 h w/ movement
Median (IQR)
24 h @ rest
24 h w/ movement
Median (IQR)
Oxycodone consumption in first 24 h, mg

Interscalene
Group

Anterior Suprascapular
Group

P-Value

0 (0-0)
0 (0-0)

0 (0-2)
1.5 (0-2.8)

0.068
0.027

0 (0-1.9)
0 (0-2)

0 (0-0)
1.8 (0-4.5)

0.256
0.002

0 (0-2.8)
2 (0-5)

0 (0-2.8)
4 (2-6.8)

0.768
0.017

3 (0-5.4)
5.5 (3.5-8)

0 (0-5)
5 (3-8)

0.280
0.865

5.0 (0.0-10.0)

0.0 (0.0-5.0)

0.099

The study led by Wiegel et al. used participants as described in table 1 in randomized
control trial with participants to be at least 18 years of age undergoing shoulder arthroscopy. In
this study, only the two anesthetic techniques in question were being evaluated and compared. A
total of 389 potential subjects were assessed for eligibility, but 53 were excluded due to not
meeting inclusion criteria and declining to participate.8 The remaining 336 participants signed
written consent and were randomly allocated into 2 groups: ISB and SSB; using a customized
and password-protected web-based SQL system.8 Patients and all study personnel except for the
anesthesiologists were blinded.8 The physicians who handed out questionnaires, obtained NRS
scores and conducted interviews were also blinded to assigned procedure.8 165 of the 168
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allocated ISB group participants, all completed the assessment, follow up and analysis.8 164 of
the 168 allocated SSB group participants, all completed the assessment, follow up and analysis.8
The authors used mean values on an 11-point NRS scale to evaluate pain at 6 different
points: Pre-OP, Nerve Block, and 10, 30, 240, 1440 minutes post-surgery.8 The number of
patients with considerable pain (NRS >3) was 49 (30%) in the SSB and 42 (25%) in the ISB
group with a P value of 0.37.8 Confidence intervals were then based on the standard deviations
from each group at each point.8 In regards to the primary outcome that was evaluated, the mean
pain score in the PACU 30 minutes after surgery is 1.80 (95% CI, 1.6-1.9) for the ISB and 1.45
(95% CI, 1.37-1.58) for the SSB with a P value of 0.042.8 The mean difference in pain score is
0.35.8 The CI do not overlap, therefore, the SSB is statistically significant at 30 mins post
operation when comparing the two anesthetic techniques.8 The difference between NRS at all 6
time points was 0.23 (95% CI, 0.11-0.35), with SSB being superior.8
In regard to opioid consumption, patients with an NRS of >3 points 10 minutes after
recovery from anesthesia were given IV opioid Piritramid 3mg bolus. The P value for patients
who required piritramid when comparing ISB to SSB is 0.99.8 The P value for the amount of
piritramid received when comparing ISB to SSB is 0.63.8 The use of anti-inflammatories and
piritramid did not differ significantly between the groups.8 A P value of < 0.05 is considered
statistically significant.8 These results are summarized in Table 4 below.
Table 4. PACU Pain and Opioid Consumption. Interscalene vs. Anterior Suprascapular.

PACU Pain NRS Score, 30 mins PostSurgery
((Mean (95% CI))
Piritramid use in PACU
((# of patients (%))
Piritramid dose in PACU, mg
(Mean  SD)

Interscalene Group

Anterior Suprascapular
Group

P-Value

1.80 (1.6-1.9)

1.45 (1.37-1.58)

0.042

12 (7.3%)

12 (7.3%)

0.99

6.2  3.3

6.8  2.5

0.63
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DISCUSSION
Arthroscopic operations of the shoulder are associated with significant post-operative
pain with ISB known as the gold standard being the most potent and effective option in reducing
such pain.8 The ISB is more potent but also more invasive than the SSB and can lead to
unwanted side effects in mobility and other neurological functions.8 The phrenic nerve lies close
to the interscalene grove, resulting in phrenic nerve paresis and ipsilateral hemidiaphragmatic
paresis in almost up to 100% of cases completed with the ISB.6 This deficit makes this nerve
block risky in patients with decreased respiratory function resulting in dyspnea or hypoxia. Other
adverse effects noted post-operatively in these studies included compromised grip strength,
hoarseness, and Horner’s Syndrome. The SSB was first implemented in 1941 with a posterior
approach into the suprascapular fossa that was deemed inferior to the ISB, in regard to pain
control.7 A further study by Siegenthaler et al. in 2012, discussed a SSB approach anteriorly into
the supraclavicular fossa, known as the anterior SSB, which is being evaluated in this review.7
This review evaluated the efficacy of a more distal nerve block called, anterior
suprascapular nerve block. It was compared to the traditional interscalene block when evaluating
post-operative pain and opioid consumption in patients undergoing arthroscopic shoulder
surgeries. All three studies demonstrated that analgesia, assessed by pain scores, and opioid
consumption, assessed by direct measurement, following surgery showed clinical similarities and
non-inferiority between the anterior SSB and ISB. In the study led Lim et al., there was
statistically significant differences in pain scores at 1, 6, 12 hours with movement but doesn’t
convey clinical importance. Opioid consumption was statistically similar between the two groups
with a larger percentage of patients requiring opioids in the ISB group than the SSB group within
the first 24 hours. This could possibly be attributed to the fact that the ISB is a dense block that

Trobetsky Anterior SSB vs ISB 10
can result in more rebound pain once the block has worn off.6 In the study led by Wiegel et al.,
statistical significance was seen in NRS scores at 30 mins post-surgery but doesn’t convey
clinical importance. Perhaps using a smaller pain margin to determine clinical significance
between intervention and control could be used in order to support a higher clinical importance.
All studies had overall success with blinding patients, clinicians and study workers,
reducing the potential of treatment bias except for the study led by Lim et al., who was unable to
blind the patients during the block due to ethical reasons and to prevent harm. However, the
primary anesthesiologist and data collector were blinded in this study. Another limitation
included within this study was the administration of single shot block with 0.5% ropivacaine
with effects that might have worn off within the 24-hour assessment period with no long term
outcomes measured.7 The three studies evaluated had other limitations as well. In the study led
by Auyong et al., continuous 0.2% ropivacaine was infused after the PACU assessments, 60
minutes following surgery.6 This would have affected the results of block duration and analgesic
efficacy within the 24 hours following surgery. This limitation was avoided in this research by
using the primary data collected prior to the initiation of continuous fusion of local anesthetic. In
the study led by Weigel et al., different concentrations and volumes of ripivacaine were used
(20ml 0.75% in ISB) and (10ml 1% in SSB). Although these concentrations were in line w/ the
practice of the institution this study was conducted in, equal volume and concentrations should
be used in the future. This study also used participants with a mean age of 10-15 years younger
than the other two studies, which may have effect on pain tolerance and opioid potency. In
addition, this study did not note the exclusion of participants on chronic opioid therapy or opioid
independence. An overall limitation is the significant variability in literature in regard to clinical
dosing of local anesthetics for upper extremity blocks which then has varying effects on
analgesia, duration and post-operative pulmonary function.6,7,8
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Other studies have included the addition of an axillary nerve block to further analgesic
efficacy, however, recent advances in anatomical understanding report close proximity of the
posterior division of the brachial plexus to the suprascapular nerve site of the upper trunk. 6
Clinically, the results in this analysis suggest that it is likely that local anesthetic delivered at the
anterior suprascapular site will likely have a retrograde spread to the posterior division which
gives rise to the axillary and subscapular nerves.6
Pulmonary function pre-operatively and post operatively was not included in this meta-analysis
for this outcome would not be patient-oriented evidence that matters, therefore, not describing
outcomes of importance to the patient.

CONCLUSION
For patients undergoing arthroscopic shoulder surgery under general anesthesia, two
anesthetic techniques were evaluated and compared with similar outcomes. This systematic
review of administration of a more terminal nerve block such as the SSB instead of the ISB has
not been shown to reduce the post-operative pain or opioid consumption. Although the ISB is the
gold standard technique, it is a more invasive block that leads to more unwanted side effects due
to its location at the brachial plexus, inducing motor and sensory affects in a larger distribution.
The SSB showed non-inferiority in pain and opioid consumption when compared to the ISB and
would be an appropriate and safer alternative for certain patient populations. However, as more
SSB are performed, more potential complications may become recognizable in the future and
provide opportunities for future research.

REFERENCES
1. Jain NB, Higgins LD, Losina E, Collins J, Blazar PE, Katz JN. Epidemiology of
musculoskeletal upper extremity ambulatory surgery in the United States. BMC
Musculoskelet Disord. 2014;15:4. Published 2014 Jan 8. doi:10.1186/1471-2474-15-4
2. Poslusny C. Finding a fair arthroscopic shoulder surgery cost. New Choice Health.
https://www.newchoicehealth.com/arthroscopic-shoulder-surgery/cost. Accessed 16
October 2021.
3. Athwal, G, Fischer, S. Shoulder Arthroscopy. Orthoinfo.aaos.org.
https://orthoinfo.aaos.org/en/treatment/shoulder-arthroscopy. 2019. Accessed 17 October
2021.
4. Tran J, Peng PWH, Agur AMR. Anatomical study of the innervation of glenohumeral
and acromioclavicular joint capsules: implications for image-guided intervention.
Regional Anesthesia and Pain Medicine. 2019 Jan 11: 2018-100152. Accessed
6/11/2022. doi: 10.1136/rapm-2018-100152.
5. Zisquit J, Nedeff N. Interscalene Block. StatPearls. StatPearls Publishing; September
2021. https://www.ncbi.nlm.nih.gov/books/NBK519491/. Accessed 16 October 2021.
6. Auyong DB, Hanson NA, Joseph RS, Schmidt BE, Slee AE, Yuan SC. Comparison of
anterior suprascapular, supraclavicular, and interscalene nerve block approaches for
major outpatient arthroscopic shoulder surgery: A randomized, double-blind,
noninferiority trial. Anesthesiology. 2018;129(1):47-57. Accessed Jan 4, 2021. doi:
10.1097/ALN.0000000000002208.
7. Lim YC, Koo ZK, Ho VW, Chang SS, Manohara S, Tong QJ. Randomized, controlled
trial comparing respiratory and analgesic effects of interscalene, anterior suprascapular,
and posterior suprascapular nerve blocks for arthroscopic shoulder surgery. Korean J
Anesthesiol. 2020;73(5):408-416. Accessed Jan 4, 2021. doi: 10.4097/kja.20141.
8. Wiegel M, Moriggl B, Schwarzkopf P, Petroff D, Reske AW. Anterior suprascapular
nerve block versus interscalene brachial plexus block for shoulder surgery in the
outpatient setting: A randomized controlled patient- and assessor-blinded trial. Regional
Anesthesia and Pain Medicine. 2017;42(3):310-318. Accessed Dec 10, 2020. doi:
10.1097/AAP.0000000000000573.

